Paradise et al. BMC Psychiatry 201 1, 1 1:108 
http://www.biomedcentral.eom/1 471 -244X/1 1/108 



Psychiatry 



RESEARCH ARTICLE Open Access 



Subjective memory complaints, vascular risk factors 
and psychological distress in the middle-aged: 
a cross-sectional study 

Matt B Paradise 1 *, Nick 5 Glozier 1 , Sharon L Naismith 1 , Tracey A Davenport 2 and Ian B Hickie 1 



Abstract 

Background: Subjective memory complaints (SMC) are common but their significance is still unclear. It has been 
suggested they are a precursor of mild cognitive impairment (MCI) or dementia and an early indicator of cognitive 
decline. Vascular risk factors have an important role in the development of dementia and possibly MCI. We 
therefore aimed to test the hypothesis that vascular risk factors were associated with SMC, independent of 
psychological distress, in a middle-aged community-dwelling population. 

Methods: A cross-sectional analysis of baseline data from the 45 and Up Study was performed. This is a cohort 
study of people living in New South Wales (Australia), and we explored the sample of 45, 532 participants aged 
between 45 and 64 years. SMC were defined as 'fair' or 'poor' on a self-reported five-point Likert scale of memory 
function. Vascular risk factors of obesity, diabetes, hypertension, hypercholesterolemia and smoking were identified 
by self-report. Psychological distress was measured by the Kessler Psychological Distress Scale. We tested the 
model generated from a randomly selected exploratory sample (n = 22, 766) with a confirmatory sample of equal 
size. 

Results: 5, 479/45, 532 (12%) of respondents reported SMC. Using multivariate logistic regression, only two vascular 
risk factors: smoking (OR 1.18; 95% CI = 1.03 - 1.35) and hypercholesterolemia (OR 1.19; 95% CI = 1.04 - 1.36) 
showed a small independent association with SMC. In contrast psychological distress was strongly associated with 
SMC. Those with the highest levels of psychological distress were 7.00 (95% CI = 5.41 - 9.07) times more likely to 
have SMC than the non-distressed. The confirmatory sample also demonstrated the strong association of SMC with 
psychological distress rather than vascular risk factors. 

Conclusions: In a large sample of middle-aged people without any history of major affective illness or stroke, 
psychological distress was strongly, and vascular risk factors only weakly, associated with SMC, although we cannot 
discount psychological distress acting as a mediator in any association between vascular risk factors and SMC. 
Given this, clinicians should be vigilant regarding the presence of an affective illness when assessing middle-aged 
patients presenting with memory problems. 



Background 

Subjective memory complaints (SMC) are common and 
strongly associated with age. Estimates of their commu- 
nity prevalence have ranged from 11% [1] in 65 to 85 
year olds to over 88% in those over the age of 85 years 
[2]. In Australia, Jorm et al. [3] found a prevalence of 
10% in those with an average age of 62 years. There is 
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uncertainty regarding the significance of SMC. They may 
be an early marker of cognitive decline with an underly- 
ing pathological basis, a feature of normal ageing and/or 
a reflection of psychological distress. 

Cross-sectional studies have not consistently found an 
independent association between SMC and objective cog- 
nitive impairment [4]. In contrast, longitudinal studies 
have reported a strong association between SMC and the 
subsequent development of dementia or cognitive decline 
over periods of one to seven years [4-7]. Support for the 
pathological basis of SMC is further supported by recent 
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neuroimaging studies, which have reported that euthymic 
individuals with memory complaints, free from signifi- 
cant objective deficits have early signs of Alzheimer's Dis- 
ease (AD) pathology on MRI, such as medial-temporal 
lobe atrophy [8,9]. 

Vascular risk factors such as diabetes, smoking, obe- 
sity, hypertension and hypercholesterolaemia are well 
established as risk factors in the development of demen- 
tia [10,11] and MCI [12-15]. The exact mechanism for 
this is unclear, but there is considerable interest in the 
vascular hypothesis of AD, where vascular risk factors 
lead to cerebral hypoperfusion and later neurodegenera- 
tion [16]. To our knowledge only two studies, both 
cross-sectional, have examined the relationship between 
vascular risk factors and SMC, with conflicting results 
[3,17]. Neither of these studies examined the SMC-vas- 
cular risk factor association as their primary analysis. 

There is also a strong association between SMC and 
depression [18-20], such that several studies have 
reported that after adjustment for mood, there is no 
longer an association of SMC with objective memory 
deficits [3,20,21]. There is also an association between 
vascular risk factors and depression [22,23] and indeed 
cerebrovascular disease in depression is predictive of 
poor prognosis and progression to dementia [24]. Any 
observed relationship between vascular risk factors and 
SMC may therefore be confounded/mediated by depres- 
sion. Identification of the relative contribution of vascu- 
lar risk factors and depression as potentially modifiable 
determinants of SMC in older people may enable early 
intervention strategies to prevent subsequent cognitive 
decline [25] and dementia, guiding both primary and 
secondary prevention approaches [25]. 

The objective of this study is to examine the associa- 
tions between SMC, vascular risk factors and psycholo- 
gical distress. Our hypothesis is that vascular risk factors 
will be associated with SMC. Further, that this associa- 
tion will be independent of psychological distress. 

Methods 

We used data from the 45 and Up Study [26], a very 
large study of healthy ageing, in the state of New South 
Wales (NSW), Australia. As detailed elsewhere [26], par- 
ticipants were recruited through the Medicare Australia 
enrolment database, which provides almost complete 
coverage of the general population. Eligible individuals 
were mailed an invitation to take part, an information 
leaflet, the study questionnaire, a consent form and a 
reply paid envelope. The participation rate of the 45 and 
Up Study was approximately 18% for the first 100, 000 
participants [26]. We gained permission from The Sax 
Institute to use data from the 45 and Up Study dataset 
and ethical approval had been granted from the relevant 
ethics committees. 



We limited our cohort to those aged between 45 and 
64 years to reflect the early intervention approach [25]. 
Additionally, by limiting the sample to this age-range 
we attempted to minimise the chances that the sample 
would include people with pre-existing dementia. For 
the initial analysis, we also excluded those who had 
reported having been diagnosed with a stroke or 
receiving psychiatric medication for depression or 
anxiety, because of the known cognitive sequelae of 
these conditions [27]. 

The 45 and Up Study questionnaire 

All measures were extracted from the 45 and Up Study 
questionnaire [see 28]. This contained questions about 
demographic information, vascular risk factors and psy- 
chological distress. 

Age was grouped into five-year intervals (i.e. 45-49 
years, 50-54 years, 55-59 years, 60-64 years) and educa- 
tion was grouped into three levels (low, medium, high), 
according to both a priori assumptions and observations 
of their odds ratios. The three education levels were 
determined by whether the individual had left school 
early without a leaving certificate, had completed high 
school or had gone on to attain tertiary qualifications. 

Five vascular risk factors were able to be considered; 
the presence of obesity, diabetes, whether the person 
was a current smoker and whether the individual was 
currently being treated for hypertension or hypercholes- 
terolaemia. Obesity was defined as a Body Mass Index 
(BMI) greater than or equal to 30, according to World 
Health Organisation standards. The BMI was imputed 
using the weight and height recorded [29]. The presence 
of diabetes was determined by the question; "Has a doc- 
tor EVER told you that you have... diabetes?". The parti- 
cipant's smoking status was determined by the question 
"Are you are regular smoker now?" Treatment for hyper- 
tension and hypercholesterolaemia were determined by 
the questions "In the last month have you been treated 
for high blood pressure?" and " ...high blood cholesterol?" 

Psychological distress was assessed by the 10-item 
Kessler Psychological Distress Scale (K10) [30], which 
provides a global measure of distress based on depres- 
sive and anxiety symptoms experienced in the last four 
weeks. The cut-off scores were based on the 'Clinical 
Research Unit for Anxiety and Depression' levels [31] 
and have been validated by the Australian Bureau of 
Statistics [32,33]. Each item was scored from 1 for 'none 
of the time' to 5 for 'all of the time'. Scores for the ten 
items were then summed, yielding a minimum possible 
score of 10 and a maximum possible score of 50. Low 
scores of 10-15 indicate low levels of psychological dis- 
tress, scores ranging from 16-29 'moderate' levels of psy- 
chological distress and high scores of 30-50 indicate 
'severe' levels of psychological distress. 
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The primary outcome variable of SMC was identified 
using a five-point Likert scale in which participants 
were asked "In general, how would you rate your mem- 
ory?", with a choice of the following responses '1 - poor', 
'2 - fair', '3 - good', '4 - very good' or '5 - excellent'. 
Those rating their memory as 'fair' or 'poor' were 
defined as experiencing SMC. This approach and cut-off 
point is consistent with previous studies that have exam- 
ined SMC [34,35]. 

Statistical analyses 

All data were analysed using the Statistical Package for 
the Social Sciences (SPSS 17.0 for Windows, Chicago, 
USA). Only those participants with full data were 
included in the statistical analyses. 

We generated baseline characteristics of the 45, 532 
participants. Two univariate analyses were run. Firstly, 
we examined the associations between demographic 
information, vascular risk factors and psychological dis- 
tress with SMC. We then analysed the association 
between vascular risk factors and psychological distress. 
For dichotomous and categorical variables, odds-ratios 
of their association with SMC were produced. High edu- 
cation was used as the reference group based on the a 
priori assumption that lower education would be asso- 
ciated with SMC. 

The SPSS Random Number Generator was used to 
create two separate datasets of equal size (n = 22, 766) 
for exploratory and confirmatory model analyses. Chi- 
squared tests were used to determine if there was any 
significant difference in demographic information, vas- 
cular risk factors or psychological distress between the 
exploratory and confirmatory samples. 

All variables were then entered into exploratory logis- 
tic regression analyses, using the 'enter' method. There 
were four models generated. Model 1 considered demo- 
graphic variables. Model 2 used demographic variables 
and the measure of psychological distress. Model 3 
included demographic variables and vascular risk fac- 
tors. The final model, Model 4, included demographic 
variables, vascular risk factors and a measure of psycho- 
logical distress. 

Finally, based on sound statistical results and a priori 
hypotheses, Model 4 was considered to be the most 
robust and was subsequently imposed on the confirma- 
tory dataset to test its validity. For all analyses, we took 
the conservative approach of setting the significance 
level at p < 0.001, to reduce the chance of a Type-1 
error given our large sample size. 

Results 

Of the 103, 041 total respondents, 55, 685 were aged 
less than 65 years and had not had a stroke or received 
treatment for depression and anxiety within the last 



month. Of these, 45, 533 participants had complete data 
available for all variables. 

Demographic, vascular risk factor and psychological 
distress characteristics are shown in Table 1. SMC were 
strongly associated with low education and male gender, 
the presence of diabetes, being a current smoker and 
receiving treatment for hypercholesterolaemia. Obesity 
and receiving treatment of hypertension were not asso- 
ciated with SMC. Psychological distress had the stron- 
gest association with SMC. Those with the greatest 
psychological distress (i.e. K10 category of 'severe') had 
an odds ratio of 7.68 (95% CI = 6.38 - 9.24) of having 
SMC compared to those with the least psychological 
distress. 

Table 2 shows the association of vascular risk factors 
with psychological distress. Obesity, diabetes, being a 
current smoker and receiving treatment for hypercholes- 
terolaemia were associated with psychological distress. 

There were no significant differences in any of the 
baseline characteristics between the exploratory and 
confirmatory samples. Table 3 shows Models 1, 2, 3 and 
4 of the multivariate analysis generated with the 
exploratory sample. Model 1 demonstrates that male 
gender and low education, but not age, were associated 
with SMC. These results were not attenuated by the 
presence of psychological distress in Model 2, which 
was strongly associated with SMC. Model 3 demon- 
strates that once adjusted for demographic variables, the 
only factor vascular risk factor that remained signifi- 
cantly associated with SMC in our conservative 
approach was being a current smoker (being treated for 
hypercholesterolaemia and diabetes both showed a trend 
towards association with SMC; p = 0.002). When 
adjusted for the presence of psychological distress in 
Model 4, the association between vascular risk factor 
and SMC further weakened, such that even in this very 
large sample, there were no statistically significant asso- 
ciations at the p < 0.001 level although both being a 
current smoker and hypercholesterolaemia treatment 
were associated at standard levels of significance. In all 
analyses, psychological distress had the strongest asso- 
ciation with SMC. When fully adjusted, those with 
'severe' psychological distress still had 7.00 times the 
odds (95% CI = 5.41 - 9.07) of SMC. 

The final Model 4 was imposed on into the confirma- 
tory sample of 22, 766. This confirmed that male gender 
(OR 1.30; 95% CI = 1.19 - 1.41) and low education (OR 
1.68; 95% CI = 1.51 - 1.88) were associated with SMC, 
but age was not. As seen in the exploratory dataset, in 
the presence of both demographic variables and psycho- 
logical distress, no vascular risk factors were associated 
with SMC. Severe psychological distress was again 
strongly associated with SMC with a similar odds ratio 
of 6.86 (95% CI = 5.20 - 9.05). 
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Table 1 Characteristics of the 45 and Up Study sample and association of variables with SMC, N = 45, 532 



Total SMC No SMC Odds ratio (95% CI) 

(n, column %) (n, column %) 



N 




45, 532 


5, 479 (12.0%) 


40, 053 (88.0%) 






Demographics 














Age 














-45 to 49 years 




9, 582 


1, 152 (21.0%) 


8, 430 (21.0%) 


1.00 




-50 to 54 years 




12, 237 


1, 441 (26.3%) 


1 0, 796 (27.0%) 


0.98 (0.90 - 


1.06) 


-55 to 59 years 




12, 712 


1, 510 (27.6%) 


11, 202 (28.0%) 


0.99 (0.91 - 


1.07) 


-60 to 64 years 




11, 001 


1, 376 (25.1%) 


9, 625 (24.0%) 


1.05 (0.96 - 


1.14) 


Gender 














-Male 




20, 606 


2, 674 (48.8%) 


1 7, 932 (44.8%) 


1.18 (1.11 - 


1 .24)* 


-Female 




24, 926 


2, 805 (51.2%) 


22, 121 (55.2%) 






Education 














-High 




1 3, 743 


1, 071 (19.5%) 


12, 672 (31.6%) 


1. 00 




-Medium 




1 9, 856 


2, 462 (44.9%) 


1 7, 394 (43.4%) 


1.68 (1.55 - 


1.81)* 


-Low 




11, 933 


1, 946 (35.5%) 


9, 987 (24.9%) 


2.31 (2.13 - 


2.50)* 


Vascular risk factors 














Obesity 




10, 147 


1 , 306 (23.8%) 


8, 841 (22.1%) 


1.11 (1.03 - 


1.18) 


-non-obesity 




35, 385 


4, 1 73 (76.2%) 


31, 212 (77.9%) 






Diabetes 




2, 475 


379 (6.9%) 


2, 096 (5.2%) 


1.35 (1.20 - 


1.51)* 


-no diabetes 




43, 057 


5, 100 (93.1%) 


37, 957 (94.8%) 






Current smoker 




3, 928 


607 (11.1%) 


3, 321 (8.3%) 


1.38 (1.26 - 


1.51)* 


-non-smoker 




41, 604 


4, 872 (88.9%) 


36, 732 (91.7%) 






Treatment for hypertension 




7, 338 


928 (16.9%) 


6, 410 (16.0%) 


1 .07 (0.99 - 


1.15) 


-no treatment for hypertension 




38, 194 


4, 551 (83.1%) 


33, 643 (84.0%) 






Treatment for hypercholesterolemia 




4, 892 


692 (12.6%) 


4, 200 (10.5%) 


1.23 (1.13 - 


1.35)* 


-no treatment for hypercholesterolemia 




40, 640 


4, 787 (87.4%) 


35, 853 (89.5%) 






Psychological distress 














K1 0-low level of distress 




35, 713 


3, 139 (57.3%) 


32, 574 (81.3%) 


1 go 




- moderate level of distress 




9, 344 


2, 1 38 (39.0%) 


7, 206 (18.0%) 


3 08 il QO - 


3 271* 


- severe level of distress 




475 


202 (3.7%) 


273 (0.7%) 


7.68 (6.38 - 


9.24)* 


Note: * p < 0.001. 














Table 2 Association of vascular risk factors with psychological distress, N 


= 45, 532 












Level of psychological distress - K10 






Vascular risk factors 


N 






n (%) 


Chi 


square 








Low 


Moderate Severe 






Obesity 


10, 147 




7, 629 (752%) 


2, 363 (23.3%) 1 55 (1 .5%) 


95.61* 


-non-obesity 


35, 385 




28, 084 (79.4%) 


6, 981 (19.7%) 320 (0.9%) 






Diabetes 


2, 475 




1, 821 (73.6%) 


599 (24.2%) 55 (2.2%) 


6 


0.03* 


-no diabetes 


43, 057 




33, 892 (78.7%) 


8, 745 (20.3%) 420 (1 .0%) 






Current smoker 


3, 928 




2, 752 (70.1%) 


1, 065 (27.1%) 111 (2.8%) 


260.39* 


-non-smoker 


41, 604 




32, 961 (79.2%) 


8,279 (19.9%) 364 (0.9%) 






Treatment for hypertension 


7, 338 




5, 653 (77.0%) 


1,607 (21.9%) 78(1.1%) 


' 


0.30 


-no treatment for hypertension 


38, 194 




30, 060 (78.7%) 


7,737 (20.3%) 397 (1.0%) 






Treatment for hypercholesterolemia 


4, 892 




3, 731 (76.3%) 


1,098(22.4%) 63(1.3%) 


1 


6.30* 


-no treatment for hypercholesterolemia 


40, 640 




31, 892 (78.7%) 


8,246 (20.3%) 412(1.0%) 






Note: *p < 0.001. 
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Table 3 Multivariate models of associations of SMC using the exploratory sample, N = 22, 766 



Model 1 
Odds ratio (95% CI) 



Model 2 
Odds ratio (95% CI) 



Model 3 
Odds ratio (95% CI) 



Model 4 
Odds ratio (95% CI) 



Demographics 

Aqe 



-45 to 49 years 
-50 to 54 years 
-55 to 59 years 
-60 to 64 years 



Gender 



Education 

-High 

-Medium 

-Low 

Vascular risk factors 

Obesity 
Diabetes 
Current smoker 
Treatment for hypertension 
Treatment for hypercholesterolaemia 
Psychological distress 

K1 0-low level of distress 

- moderate level of distress 

- severe level of distress 



1.00 

0.97 (0.86 - 1 .09) 
0.96 (0.85 - 1 .08) 
0.95 (0.85 - 1 .08) 

1.26 (1.16 - 1.36)* 

1.00 

1.62 (1.46 - 1.80)* 
2.22 (1.98 - 2.48)* 



1.00 
.01 (0.90 - 
.09 (0.96 - 
.09 (0.99 - 



.14) 
.22) 
.23) 



1.29 (1.18 - 1.40)* 
1.00 

1.59 (1.43 - 1.77)* 
2.06 (1.84 - 2.31)* 



1. 00 

2.96 (2.71 - 3.23)* 
7.21 (5.57 - 9.32)* 



1.00 

0.97 (0.86 - 1 .09) 
0.96 (0.85 - 1 .08) 
0.95 (0.84 - 1 .07) 

1.23 (1.13 - 1.34)* 

1.00 

1.59 (1.43 - 1.77)* 
2.14 (1.91 - 2.40)* 

0.98 (0.89 - 1 .08) 

1.21 (1.03 - 1.43) 
1.31 (1.15 - 1.49)* 
0.97 (0.86 - 1 .09) 

1.22 (1.07 - 1.39) 



1 .00 
1.01 (0.90 - 
1 .08 (0.96 - 
1 .08 (0.95 - 



1.15) 
1.22) 
1.22) 



1.27 (1.17 - 1.40)* 
1 .00 

1.58 (1.42 - 1.76)* 
2.03 (1.81 - 2.28)* 

0.94 (0.85 - 1 .03) 
1.13 (0.96 - 1.34) 

1.18 (1.03 - 1.35) 
0.96 (0.85 - 1 .08) 

1.19 (1.04 - 1.36) 

1 .00 

2.94 (2.69 - 3.21)* 
7.00 (5.41 - 9.07)* 



Notes: *p < 0.001; Model 1 - demographic variables; Model 2 - demographic variables and psychological distress; Model 3 - demographic variables and vascular 
risk factors; Model 4 - demographic variables, vascular risk factors and psychological distress. 



Discussion 

In an Australian community sample of 45 to 64 year 
olds, who are not currently receiving treatment for 
depression or anxiety and who are unlikely to have sig- 
nificant cognitive impairment, SMC are common, with a 
prevalence of 12%. In univariate analysis, the vascular 
risk factors of diabetes, being a current smoker and 
treatment for hypercholesterolaemia were associated 
with SMC. In multivariate analyses, when adjusted for 
psychological distress and demographics, vascular risk 
factors showed only weak associations with SMC. This 
may be because of the confounding effect of gender and 
education, with post-hoc analyses showing male gender 
and less education were strongly associated with the 
presence of vascular risk factors. 

The lack of strong association of vascular risk factors 
with SMC is consistent with Jorm et al. [3], who reported 
that diabetes, 'heart troubles' and a history of strokes 
were not associated with memory complaints in multi- 
variate analysis, in an Australian sample of community- 
dwelling 60 to 64 years old with generally good cognition. 
This is also consistent with Stewart et al. [17] who found 
that in an Afro-Caribbean population hypertension, dia- 
betes, electrocardiography-defined ischemia, cholesterol 
or triglyceride levels were not associated with memory 



complaints (although having had a stroke was a signifi- 
cant risk). 

In contrast to vascular risk factors, there was a strong 
independent association between psychological distress 
and SMC. This is consistent with other literature 
[18-20] and may reflect the common depressive symp- 
toms of poor memory and concentration. There may 
also be a tendency in subjects with significant psycholo- 
gical distress to have a negative attribution bias and 
therefore over-report memory complaints [36]. Memory 
complaints in those with high levels of psychological 
distress may also represent a common underlying patho- 
physiology. Depression, for example is now recognised 
as an independent modifiable risk-factor for cognitive 
decline [37] and conversion of MCI to dementia [38]. 
Several mechanisms have been postulated for this rela- 
tionship including the neurotoxic effects of chronic 
hypercortisolaemia, reduced levels of neurotrophic fac- 
tors [39], alterations in glial-neuronal networks, vascular 
disease and inflammatory processes [40]. Indeed, older 
patients with depression have reduced hippocampal size, 
which in turn, is associated with poorer memory [40]. 

Our data shows a strong association between vascular 
risk and psychological distress. This is consistent with 
the literature, where the association between vascular 
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risk factors and depression is well documented [23]. We 
hypothesised that psychological distress might mediate 
any relationship between vascular risk factors and SMC. 
However, the general lack of associations between vas- 
cular risk factors and SMC seen in Model 3 would sug- 
gest that any such mediation is minimal. Further 
exploration of these complex relationships is warranted 
in longitudinal studies. 

There are several strengths of this study. It is the lar- 
gest study to date that examines the relationship 
between psychological distress, vascular risk factors and 
SMC. The questions were all taken from validated ques- 
tionnaires used extensively in Australian populations. 
Our finding of a SMC prevalence of 12% is consistent 
with the community samples from the literature [1,3]. 

The major limitation of this study is the uncertainty 
regarding the direction of causality of any observed asso- 
ciation: for example, it may be that SMC lead to psycholo- 
gical distress, rather than the other way around. We also 
cannot correlate the measure of SMC with an objective 
cognitive assessment. We could not specifically exclude 
cases of dementia or MCI although by limiting the cohort 
to those aged less than 65, we are unlikely to have many 
cases. A recent meta-analysis found a dementia prevalence 
rate of 0.6% for those aged between 60 and 64 years in 
Australasia [41]. Also, the ability to complete, sign and 
return the questionnaire would exclude those with signifi- 
cant cognitive decline. In any event, as seen with stroke, 
these cases may be unlikely to dramatically affect the 
results. 

The presence of hypertension and hypercholesterolae- 
mia were determined by the prescription of medication 
for these conditions. There may therefore be undetected 
individuals with these vascular risk factors and those 
receiving treatments for these conditions may paradoxi- 
cally be at a reduced risk. 

Finally, there is the effect of the size of the study. Ana- 
lyses of such large samples may result in Type I errors. 
Such studies always result in a trade-off between efficiency 
and the diminution of measurement errors in a large sam- 
ple against the ability of such measures to provide valid eva- 
luations at an individual level. Although we do not 
anticipate any significant bias in the response, the error will 
serve to reduce the observed estimate of the association. 
The similar results found in the exploratory and confirma- 
tory datasets strengthen the validity of our conclusions. 

All our measures are self-report and as such, our 
exposure may be subject to information bias, with those 
people reporting SMC potentially being less likely to 
recall the presence of vascular risk factors. This would 
lead us to have underestimated any real association 
between vascular risk factors and SMC. 

The participation rate of the 45 and Up Study was 
low, at 18% for the first 100, 000 participants. Although 



this raises questions about the representativeness of the 
sample, comparison with the NSW Population Health 
Survey demonstrated good generalisability [42]. 

Conclusions 

SMC are common in community-dwelling middle-aged 
adults without any history of major affective illness or 
stroke. Vascular risk factors were not independently asso- 
ciated with SMC. Psychological distress was highly asso- 
ciated with SMC as well as with vascular risk factors. 

This finding adds some support to the concept of vas- 
cular depression [43] and emphasises the need for clini- 
cians to take SMC seriously in their patients, as a 
common indicator of undetected psychological distress 
and possible affective illness. This may best be achieved 
through primary care education programmes highlight- 
ing early detection and management of psychological 
distress in at-risk groups [44,45]. 

The complex relationship between memory complaints, 
vascular risk and psychological distress needs further 
exploration in longitudinal studies. A greater understand- 
ing of SMC may allow early intervention to prevent psy- 
chological distress and potentially modify cognitive decline. 
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